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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claims 1-3, 7, 10-13, 20-23, 27, and 29 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Hwang (6204080 B 1). 

Regarding claims 1,10, and 20, Hwang discloses, in figures 9A-9D, a method of 
preventing peeling between two silicon layers, comprising the steps of: providing a first 
sacrificial layer (145) having a first silicon material (col. 10, lines 33-38); performing a hydrogen 
treatment on the first sacrificial layer (145) to form a hydrogenated surface thereon (col. 13, lines 
47-49); and forming a second sacrificial layer (215) having a second silicon material on the 
hydrogenated surface of the first sacrificial layer (145) (col. 12, lines 6-67 and col. 13, line 1). 
Regarding claim 20, Hwang further discloses, in figure 9D, a micromechanical structural layer 
(300) above a substrate (101) (figure 9D). 

Regarding claims 2, 1 1, and 21, Hwang discloses, in figures 9A-9D, a method of 
preventing peeling between two silicon layers, wherein the first silicon material is amorphous 
silicon or silicon crystalline (col. 10, lines 36-38). 

Regarding claims 3,12, and 22, Hwang discloses, in figures 9A-9D, a method of 
preventing peeling between two silicon layers, wherein the second silicon material is amorphous 
silicon or silicon crystalline (col. 13, lines 5-7). 
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Regarding claims 7 and 27, Hwang discloses, in figures 9A-9D, a method of preventing 
peeling between two silicon layers, wherein the hydrogen plasma treatment is an HF vapor 
treatment (col. 13, lines 47-49). 

Regarding claims 13, 23 and 29, Hwang discloses a method of preventing peeling 
between two silicon layers in the microelectromechanical structure (MEMS), wherein the second 
layer is formed by CVD using SiH 4 as a reaction gas (col. 10, lines 44-58). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 4-6, 9, 14-17, 19, and 24-26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hwang (6204080 Bl) as applied to claim 1 above, and further in view of 
Nguyen et al. (US 2005/0014361 Al). 

Regarding claims 4, 14, 17, and 24, Hwang discloses, in figures 9A-9D, a method of 
preventing peeling between two silicon layers but does not specifically disclose the hydrogen 
treatment being a hydrogen plasma treatment. Nguyen et al. discloses wherein the hydrogen 
treatment being a hydrogen plasma treatment (section 0042). Therefore it would have been 
obvious to one having ordinary skill in the art at the time the invention was made to combine the 
device of Hwang with the hydrogen plasma treatment of Nguyen et al. for the purpose of 
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chemically mechanically depositing organosilicon material while applying RF power (sections 
0027 and 0042). 

Regarding claims 5, 15, and 25, Nguyen et al. discloses a method of preventing peeling 
between two silicon layers, wherein operational conditions of the hydrogen plasma treatment 
comprise an RF power of 50-300 Watts (section 0042), a hydrogen gas glow of 200-2000 seem 
(section 0042), an operating temperature of 300~400°C, an operating time of 30-90 sec (section 
0043) and an operating pressure of 0.1-10 torr (section 0043). 

Regarding claims 6, 16, and 26, Nguyen et al. discloses a method of preventing peeling 
between two silicon layers, wherein operational conditions of the hydrogen plasma treatment 
comprise an RF power of 200 Watts (section 0042), a hydrogen gas glow of 60 seem (section 
0042), an operating temperature of 320°C, an operating time of 60 sec (section 0043) and an 
operating pressure of 0.8 torr (section 0043). 

Regarding claims 9 and 19, Nguyen et al. discloses a method of preventing peeling 
between two silicon layers, wherein the hydrogen plasma treatment and the formation of the 
second layer are preformed in the same processing chamber (sections 0043 and 0044). 

5. Claims 8 and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable over Hwang 
(6204080 Bl) as applied to claim 1 above, and further in view of Chinn et al. (US 2004/0033639 
Al). 

Regarding claims 8 and 28, Hwang discloses, in figures 9A-9D, a method of preventing 
peeling between two silicon layers but does not specifically disclose the HF vapor using HF 
(49wt%) with a ration of H20: HF = 30: 1-70: 1 . Chinn et al. discloses a method of preventing 
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peeling between two silicon layers, wherein the HF vapor used HF (49wt%) with a ratio of H 2 0: 
HF = 30: 1 ~ 70: 1 (section 0076). Therefore it would have been obvious to one having ordinary 
skill in the art at the time the invention was made to combine the device of Hwang with the 
ration of Chinn et al. for the purpose of maintaining a specific temperature to prevent 
condensation (section 0076). 

6. Claims 30-35, 42-49, 56, and 57 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Huibers et al. (6741383 B2) in view of Hwang (6204080 Bl). 

Regarding claims 30 and 44, Huibers et al. discloses, in figures 4 and 5A-5C, a method of 
forming a micromirror structure, comprising the steps of: forming a first sacrificial silicon layer 
(512) on a substrate (511) (col. 9, lines 4-5); forming a mirror plate (513) on part of the first 
sacrificial silicon layer (512) (col. 8, lines 53-54 and col. 9, line 5); forming a second sacrificial 
silicon layer (514) over the mirror plate (513) and the first sacrificial silicon layer (512) (col. 9, 
lines 10-14); forming at least one hole (516 and 518) penetrating the second sacrificial silicon 
layer (514), the mirror plate (513) and the first sacrificial silicon layer (512) (col. 9, lines 23-27); 
filling a conductive material in the hole (516 and 518) to define a mirror support structure (515) 
attached to the mirror plate (513) and the substrate (5 1 1) (col. 9, lines 36-42); and removing the 
first and second sacrificial layers (512 and 514) to release the mirror plate (513) (col. 9, lines 40- 
45) but does not specifically disclose performing an inert gas sputtering on the mirror plate and 
the first sacrificial silicon layer; performing a hydrogen treatment on the first sacrificial silicon 
layer to form an H-treated silicon surface thereon. Hwang discloses, in figures 5D and 9A-9D, 
performing an inert gas sputtering on the mirror plate (71) and the first sacrificial silicon layer 
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(54) (col. 5, lines 36-48); performing a hydrogen treatment on the first sacrificial silicon layer 
(145) to form an H-treated silicon surface thereon (col. 13, lines 47-49). Therefore it would have 
been obvious to someone of ordinary skill in the art at the time the invention was made to 
combine the method of Huibers et al. with the inert gas of Hwang for the purpose of creating 
bonded hydroxyl groups on to remove residues (col.5, lines 36-48 and col. 13, lines 47-49). 

Regarding claims 3 1 and 45, Huibers et al. discloses a method of forming a micromirror 
structure, wherein the substrate (511) is a glass or quartz substrate (col. 8, lines 40-45). 

Regarding claims 32 and 46, Hwang discloses, in figures 9A-9D, a method of forming a 
micromirror structure, wherein the first silicon material is amorphous silicon or silicon 
crystalline (col. 10, lines 36-38). 

Regarding claims 33 and 47, Hwang discloses, in figures 9A-9D, a method of forming a 
micromirror structure, wherein the second silicon material is amorphous silicon or silicon 
crystalline (col. 13, lines 5-7). 

Regarding claims 34 and 48, Hwang discloses a method of forming a micromirror 
structure, wherein the second layer is formed by CVD using SiH 4 as a reaction gas (col. 10, lines 
44-58). 

Regarding claims 35 and 49, Hwang discloses the claimed invention but does not 
specifically disclose gas sputtering is argon sputtering. It would have been obvious to use argon, 
since it has been held to be within the general skill of a worker in the art to select a known 
material on the basis of its suitability for the intended use (In re Leshin, 125 USPQ 416). 
Therefore it would have been obvious to one having ordinary skill in the art at the time the 
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invention was made to use argon for the purpose of its capability to be weld and cut, to blanket 
reactive elements, and as a protective (nonreactive) atmosphere for growing crystals of silicon. 

Regarding claims 42 and 56, Hwang discloses a method of forming a micromirror 
structure, wherein the mirror plate is an OMO (col. 9, lines 44-49). 

Regarding claims 43 and 57, Hwang discloses a method of forming a micromirror 
structure, wherein the conductive material comprises at least one of W, Mo, Ti, and Ta (col. 9, 
lines49-52). 

7. Claims 36-39 and 50-53 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Huibers et al. (6741383 B2) as applied to claim 30 above, and further in view of Nguyen et al. 
(US 2005/0014361 Al). 

Regarding claims 36 and 50, Huibers et al. discloses, in figures 4 and 5A-5C, a method of 
forming a micromirror structure but does not specifically disclose the hydrogen treatment being a 
hydrogen plasma treatment. Nguyen et al. discloses wherein the hydrogen treatment being a 
hydrogen plasma treatment (section 0042). Therefore it would have been obvious to one having 
ordinary skill in the art at the time the invention was made to combine the device of Huibers et 
al. with the hydrogen plasma treatment of Nguyen et al. for the purpose of chemically 
mechanically depositing organosilicon material while applying RF power (sections 0027 and 
0042). 

Regarding claims 37 and 51, Nguyen et al. discloses a method of preventing peeling 
between two silicon layers, wherein operational conditions of the hydrogen plasma treatment 
comprise an RF power of 50-300 Watts (section 0042), a hydrogen gas glow of 200-2000 seem 
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(section 0042), an operating temperature of 300~400°C, an operating time of 30-90 sec (section 
0043) and an operating pressure of 0. 1-10 torr (section 0043). 

Regarding claims 38 and 52, Nguyen et al. discloses a method of preventing peeling 
between two silicon layers, wherein operational conditions of the hydrogen plasma treatment 
comprise an RF power of 200 Watts (section 0042), a hydrogen gas glow of 60 seem (section 
0042), an operating temperature of 320°C, an operating time of 60 sec (section 0043) and an 
operating pressure of 0.8 torr (section 0043). 

Regarding claims 39 and 53, Nguyen et al. discloses a method of preventing peeling 
between two silicon layers, wherein the hydrogen plasma treatment and the formation of the 
second layer are preformed in the same processing chamber (sections 0043 and 0044). 

8. Claims 40 and 54 are rejected under 35 U.S.C. 103(a) as being unpatentable over Huibers 
et al. (6741383 B2) as applied to claim 30 above, and further in view of Hwang (6204080 Bl). 

Regarding claims 40 and 54, Huibers et al. disclose the claimed invention but does not 
specifically disclose an HF vapor treatment. Hwang discloses, in figures 9A-9D, a method of 
preventing peeling between two silicon layers, wherein the hydrogen plasma treatment is an HF 
vapor treatment (col. 13, lines 47-49). Therefore it would have been obvious to one having 
ordinary skill in the art at the time the invention was made to combine the device of Huibers et 
al. with the vapor treatment of Hwang for the purpose of reduce damage to the active layer and 
the reflecting layer (col. 13, lines 47-50). 
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9. Claims 41 and 55 are rejected under 35 U.S.C. 103(a) as being unpatentable over Huibers 
et al. (6741383 B2) as applied to claim 30 above, and further in view of Chinn et al. (US 
2004/0033639 Al). 

Regarding claims 41 and 55, Huibers et al. discloses the claimed invention but does not 
specifically disclose the HF vapor using HF (49wt%) with a ration of H20: HF = 30: 1-70: 1 . 
Chinn et al. discloses a method of preventing peeling between two silicon layers, wherein the HF 
vapor used HF (49wt%) with a ratio of H 2 0: HF = 30: 1 ~ 70: 1 (section 0076). Therefore it 
would have been obvious to one having ordinary skill in the art at the time the invention was 
made to combine the device of Huibers et al. with the ration of Chinn et al. for the purpose of 
maintaining a specific temperature to prevent condensation (section 0076). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brandi N. Thomas whose telephone number is 571-272-2341. 
The examiner can normally be reached on 8-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Georgia Epps can be reached on 571-272-2328. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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